Charge effects on phospholipid monolayers in relation to cell motility.
It is shown that the interfacial free energy of adsorbed phospholipid layers is dependent on the interfacial inner potential difference and on the local pH at the surface. Gradients of potential and pH result in the onset of Marangoni hydrodynamic convective fluxes at the phase adjoining a phospholipid monolayer. It is proposed that the coupling between potential, pH and interfacial Gibbs energy can provide an elementary driving force for cell and organelle motility, phagocytosis and streaming effects. It is shown that the order of magnitude of the surface shear stress generated by surface tension gradients is sufficient to account for cytoplasmic streaming in cells.